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Spatial distribution pattern апа sampling of the western flower thrips|] 
Frankliniella occidentalis П Pergande[][] Thysanopteral] Thripidae П) on 
cucumber and green bean 

LU Hong [] GONG Ya-Jun[] SHI Bao-Cail] Song Jing-Yi[] Institute of Plant and Environmental Protection[] 
Beijing Academy of Agricultural and Forestry Sciences[] Beijing 1000970 China[ | 

Abstract[] The western flower thrips[] Frankliniella occidentalis] Pergande] has successfully settled down in 
parts of Beijing vegetable production areas and damaged а lot of vegetables. In order to understand the spatial 
distribution pattern of this резї[ | its population aggregating indexes on cucumber and green bean were calculated 
based on the related index formulae[] and Taylor and Iwao regression formulations. Тһе results showed that the 
spatial distribution pattern of the western flower thrips belonged to aggregating distribution on cucumber and 
green bean. Differences in sampling time and population densities had no effect on the spatial distribution 
pattern of F. occidentalis. Analysis of population dynamics showed that adults and larvae of the thrips mostly 
were feeding on middle leaves of cucumbef] the number of thrips on 4th to 17th leaf was higher than that on 
other leaves[[] and that thrips caused lighter damage to unfold leaves[] the younger and the older leaves. 
Theoretical sampling within allowable error by a and B based on Iwao regression formulation was measured. 
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Fig. 1 Dynamics of F. occidentalis adults on different leaves of cucumber 
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Fig. 2 Dynamics of F. occidentalis nymphs on different leaves of cucumber 
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Fig. 3 Vertical distribution of F. occidentalis on cucumber at different sampling time 
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Population dynamics of F. occidentalis оп cucumber іп different areas 
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Table 1 Aggregation indexes of adults of F. occidentalis 








TEN Т Бае x 5° 7 M” С к е. (з h ^ 
ПППП ПП 5.10 2.9 9.5421 4.2904 5.1904 3.2904 1.2662 1.7898 1.4794 1.7817 3.3182 
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00 5.10 14.26 51.0943 4.5831 16.8431 3.5831 5.5206 1.1811 0.3214 1.1778 14.6991 
Стееп Беап 5.17 5.16 15.6711 4.0370 7.1970 3.0370 2.5331 1.3948 0.7824 1.3916 4.4980 
5.26 2.16 4.1358 2.9147 3.0747 1.9147 2.3614 1.4235 1.3494 1.4212 2.0001 
6.8 5.24 23.9527 5.5711 8.8111 4.5711 1.4673 1.6815 1.0632 1.6748 5.8839 
000 800 0 4.28 4.06 7.9968 2.9697 5.0297 1.9697 4.1871 1.2388 0.7314 1.2346 3.7400 
Academy of 80/агеа 5.8 3.11 7.0159 3.2559 4.3659 2.2559 2.4763 1.4038 1.0469 1.3958 2.7022 
Agriculture 5.15 7.53 13.5135 2.7946 8.3246 1.7946 9.4762 1.1055 0.3711 1.1031 7.2678 
5.22 8.39 40.9302 5.8785 12.2685 4.8785 2.1632 1.4623 0.7006 1.4511 7.1426 
5.29 7.64 22.923 4.0004 9.6404 3.0004 3.8193 1.2618 0.5236 1.2556 6.9835 
6.5 5.39 8.7016 2.6144 6.0044 1.6144 7.9728 1.1140 0.4850 1.1115 5.1873 
4000 4.28 3.47 21.1706 7.1010 8.5710 6.1010 0.6803 2.4700 2.0464 2.4387 2.0120 
40/area 5.8 2.11 3.3587 2.5918 2.7018 1.5918 3.5654 1.2805 1.2283 1.2758 2.0110 
5.15 4.97 9.1135 2.8337 5.8037 1.8337 5.9614 1.1677 0.5702 1.1638 4.6949 
5.22 4.81 33.3611 7.9358 10.7458 6.9358 0.8103 2.2340 1.6499 2.2092 3.0672 
5.29 6.72 11.0063 2.6378 7.3578 1.6378 10.5355 1.0949 0.3925 1.0926 6.5095 
6.5 6 24.2857 5.0476 9.0476 4.0476 1.9688 1.5079 0.8413 1.4961 5.0257 
200 0 4.28 1.14 1.7802 2.5616 1.7016 1.5616 2.0300 1.4926 2.2470 1.4927 0.9601 
20/атеа 5.8 1.14 1.9516 2.7119 1.8519 1.7119 1.6013 1.6245 2.3789 1.6244 0.9150 
5.15 3.02 5.2 2.7219 3.7419 1.7219 4.1837 1.2390 0.9013 1.2232 2.7818 
5.22 2.22 6.9778 4.1432 4.3632 3.1432 1.0359 1.9654 1.8663 1.9481 1.5648 
5.29 3.56 6.654 2.8691 4.4291 1.8691 4.0962 1.2441 0.8059 1.2402 3.2732 
6.5 4.42 8.0786 2.8277 5.2477 1.8277 5.3399 1.1873 0.6398 1.1837 4.1468 


*Ш ПШ ПП UU JSI III IDD UD cCHIDDDUDUKHIJUUD DDD DDC ППППИ*/ХШПППППШ ПП 
ППАШППППППП2ПП 

х0 Mead] thrips/plani[ O S2[] Variance[] /0 1 index[] M * [] Mean crowded deeree[] КО Mosaic distribution value[] Ca[] Ca index[] M * /x[] Aggregating index[] 
1015 index[] АП Population aggregating value. The same for Table 2. 
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Table 2 Aggregation indexes of larvae of F. occidentalis 
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Location Dalld Monih. day[] И s? 1 M” б К M ix С b А 
ooog ПП 5.10 33.81 1683.0066 48.7784 82.5884 49.7784 0.6931 2.4427 1.44272 2.4133 43.13408 
Вікип Cucumber 5.17 28.52 426.3512 13.9492 42.4692 14.9492 2.0446 1.4891 0.489102 1.4832 24.04988 
5.26 117.12 5166.9766 43.1169 160.2369 44.1169 2.7163 1.3681 0.368143 1.3639 103.1077 
00 5.10 92.78 3223.6037 33.7446 126.5246 34.7446 2.7495 1.3637 0.363706 1.3565 81.81378 
Green bean 5.17 28.59 497.3555 16.3961 44.9861 17.3961 1.7437 1.5735 0.573492 1.568 23.3852 
5.26 50.4 2114.7475 40.9593 91.3593 41.9593 1.2305 1.8127 0.812684 1.8047 37.71899 
6.8 42.17 1518.5617 35.0105 77.1805 36.0105 1.2045 1.8302 0.830222 1.8125 31.42033 
000 800 0 4.28 20.08 459.3929 21.8781 41.9581 22.8781 0.9178 2.0895 1.089548 2.0604 13.51482 
Academy of 80/агеа 5.8 74.03 2294.3135 29.9917 104.0217 30.9917 2.4684 1.4051 0.405129 1.394 64.29214 
Agriculture 5:45 58.89 1643.9873 26.9162 85.8062 27.9162 2.1879 1.4571 0.45706 1.4446 50.22627 


5.22 75.78 3266.3492 42.1031 117.8831 43.1031 1.7999 1.5556 0.555596 1.5404 62.39047 
5.29 105.39 4160.8159 38.4802 143.8702 39.4802 2.7388 1.3651 0.365122 1.3551 92.88345 


6.5 72.69 2840.9611 38.0832 110.7732 39.0832 1.9087 1.5239 0.523913 1.5095 60.53762 
4000 4.28 11.78 115.2635 8.7847 20.5647 9.7847 1.3410 1.7457 0.745728 1.727 9.040584 
40/агеа 5.8 36.67 828.6857 21.5985 58.2685 22.5985 1.6978 1.5890 0.588995 1.5732 29.82364 
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2000 4.28 5.03 46.5421 8.2529 13.2829 9.2529 0.6095 2.6407 1.640736 2.6055 2.706374 
20/агеа 5.8 18.36 110.9802 5.0447 23.4047 6.0447 3.6395 1.2748 0.274764 1.2375 16.72057 


5:15 19.00 670.9929 29.6110 51.5310 30.6110 0.7403 2.3509 1.350866 2.3154 13.34967 
5.22 19.67 151.8286 6.7188 26.3888 7.7188 2.9276 1.3416 0.341575 1.3327 17.48632 
5.29 37.56 358.8825 8.5549 46.1149 9.5549 4.3905 1.2278 0.227767 1.2217 34.73679 
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Table 3 The theoretical sampling of F. occidentalis in vegetable field 














ПППП ПППШП ЛШ ПП [I] Ú] ПШепзиу] thrips/plant and sampling] plants[] 
Allowable error 5 10 20 50 100 150 
ПП Adult D=0.1 57.6 35.3 24.2 17.5 15.2 14.5 
t=1 =0.2 14.4 8.8 6.0 4.4 3.8 3.6 
O 0 Nymph D=0.1 251.2 141.1 86.1 53.0 42.0 38.3 


t=1 =0.2 62.8 35.3 21.5 13.3 10.5 9.5 
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